ii. The steroid exits the membrane into the aqueous phase predominantly in the monomer form. The steroid enters the membrane predominantly in the aggregate form.
iii. In the aqueous phase, the aggregation of monomers into clusters can be described by diffusion-controlled kinetics.
Under these assumptions, the monomer concentration c(x,t) at a distance x from the membrane satisfies the following reaction-diffusion equation:
where is the diffusion constant for the PA-S monomer, a is the second-order rate constant for monomer aggregation, and d is the rate of monomer dissociation from aggregates. Eq. S1, valid in the aqueous phase, has to be supplemented by boundary conditions. The Fick diffusion flux near the membrane must be equal to the outflux out of the monomer from the membrane into the aqueous phase, which gives the boundary condition at the membrane:
where the outflux out was expressed as the product of the rate constant out and of the surface density of the steroid in membrane. Far from the membrane, the concentration decays to low values (comparable to the critical aggregates concentration CAC).
In the steady state, the concentration profile ( ) is independent of time , and Eq. S1 is readily solved. As will be shown below, the predicted concentration in the vicinity of the membrane significantly exceeds CAC, which implies that the aggregation rate a 2 is greater than the dissociation rate d . Neglecting d , we obtain the following steady-state profile ( ) satisfying Eqs. E1 and E2:
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Equation S3
The monomer concentration ( ) thus reaches its maximum value in the immediate vicinity of the membrane (i.e., at = 0), and decays to 1/4 of this value at distance = 0 from the membrane. At distances significantly exceeding 0 , the rate d cannot be neglected in Eq. S1, and Eq. S3 underestimates the monomer concentration. Near the membrane (at distances < 0 ), Eq. S3 is adequate. The monomer concentration very near the membrane is thus given by
Equation S4
The equilibrium surface density was experimentally determined to be 4.32 ⋅ 
